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even though submaximal exercise heart rates were similar at entry and after training 
(99.8 :t: 16.6 and 102.7 ± 27.7 bpm, p=O.29). HRR was less, both at entry and after train- 
ing, in the 38 patients >65 years old than in the 36 younger subjects (p<0.001 for each 
comparison). However, the 34% increase in HRR with training in the older patients (9.0 + 
6.4 to 12.1 + 6.8 bpm, p<0.03) was similar in proportion to the 26% increase in HRR that 
occurred in the younger patients (14.3 ± 6.2 to 18.1 ± 6.3 bpm, p<O.0O2). 
Conclusions: These findings indicate that, although HRR is relatively reduced in older 
patients with heart disease, the HRR response after submaximal effort can be increased 
by exercise training in patients of all ages. 
1088-139 Effect  of Cardiac Rehabilitation on Functional 
Outcomes Following Coronary Revaecu lar izat ion  
Sara K. Pasquali, Karen P. Alexander, Laura P. Coombs, Barbara L. Lytie, Eric D. 
Peterson. Duke Clinical Research Institute, Durham, North Carolina. 
Background: Studies supporting the role of cardiac rehabilitation (CR) in improving pt's 
functional outcomes following coronary revascularization are limited in scope and design. 
We evaluated the impact of CR on functional outcomes and risk-factor modification in a 
large, contemporary pt population 6 mo following coronary artery bypass grafting (CABG) 
or percutaneous intervention (PCI). 
Methods: CR participation was determined for 700 pts following CABG or PCI at Duke 
from 8/98-8/00. Functional status (using Short-Form 36) and risk-factor modification were 
determined by pt surveys before and 6 mo following revasouladzation. 
Results: Overall, 24% of pts participated in CR in the 6 mos following revascularization. 
CR participants were similar in age (mean 67 yrs) and gender, but had higher baseline 
SF-36 Physical Functioning (PF mean 62.5 vs. 52.5, p<.001) than non-participants. After 
adjustment for baseline clinical variables and PF score, CR participants had significantly 
more improvement in PF compared with non-perticipents (+5.0, 95% CI 1.0-9.0). This 
improvement was observed in all patient subgroups, but trends were greater in men vs. 
women (+7.0 vs. +1.2), pts aged < 70 yrs vs. > 70 yrs (+7.4 vs. +3.0 (p=ns for all), CR 
participants also tended to be more likely to engage in regular exercise (63% vs. 55%, 
p=.06), and modify their diet (82% vs. 73%, p=.07). 
Conclusions: CR following coronary revasoularization is associated with improved func- 
tional outcomes and adoption of secondary preventive measures. While the benefits of 
CR are generalizable, women and the aged have smaller relative gains in functional sta- 
tus even after accounting for baseline functioning. Whether this is due to program design 
or adherence factors require further investigation. 
1088-140 Comparison of Ventilatory Response Changes During 
Exercise Between Heart Failure and Normal Subjects: 
Implications for Exercise Testing 
Donald L. Hoooer. Michael Higginbetham, Jeng Mah, Donna Tranchida, Jill Sohafer, 
Lorenzo DiCado, Guidant Corporation, St. Paul, Minnesota. 
INTRODUCTION: The ratio between minute ventilation and carbon dioxide production 
(VENCO2) is increased in heart failure (HF) patients in comparison to normal subjects. 
Qualitative and quantitative increase in VENCO2 slope has been found to be a signifi- 
cant predictor of HF patient survival. Previous studies have used the VENCO2 slope as 
a measure throughout maximal exercise effort; however, VE/VCO2 slope responses 
comparing submaximal and maximal efforts (SMEE and MEE) in HF and normal subjects 
have not been examined. The objective of this study was to compare the VENCO2 
slopes measured in HF and normal subjects during SMEE and MEE. METHODS: We 
compared VF-JVCO2 slope changes between 271 HF patients (65.8 ± 10.6 yrs, 33 
women, 12.2%; left ventdcular ejection fraction: <.10 = 7.8%, .11-.20 = 43.5%, .21-.30 = 
39.5%, .30-.35 = 9.2%) and 54 normal subjects (36.8 ± 7.8 yrs, 42 women, 77.8%) during 
maximal incremental exercise. VE and VCO2 were measured breath-to-braath or in 10- 
second intervals throughout exercise. VE/VCO2 slopes of individuals were computed 
below 50% of maximal effort (SMEE) and above 50% (MEE). The slopes between exer- 
cise phases and HF status were compared by using a general linear model treating 
phases of exercise as subcatagories under the same individuals. RESULTS: HF patients 
bad shorter total exercise duration than that of normal subjects (10.9 ± 5.3 vs. 19.4 ± 5.7 
minutes, P<0.0001). Peak VO2 was lower in HF patients as well (14.3 ± 5.3 vs. 31.6 ± 
7.3 ml/kg/min, P<0.0001 ). HF patients had steeper overall VENCO2 slopes than normal 
subjects (39.8 ± 8.7 vs. 29.9 ± 3.5, P <0.0001 ). The VF-./VCO2 slope responses between 
SMEE and MEE were not different (P=0.2119) in HF and normal subjects. Details in VIE/ 
VCO2 slope responses between HF and normal subjects are listed in the table. CON- 
CLUSION: In HF and normal subjects respectively, VE/VCO2 obtained during SMEE and 
MEE are similar. VE/VCO2 slopes obtained during SMEE testing appears to be as effec- 
tive as that measured in the conventional maximal exercise test in determining minute 
ventilation and carbon dioxide production mismatch socurrin~ in HF patients. 
Mean ± std SMEE MEE Changes 
HF patients 40.0±8.7 39.7±8.9 -0.33±2.94 
Normal subjects 30.0±3.6 29.8±3.7 -0.20±2.38 
1088-1 61 Impact of Aging on Host i l i ty  in Coronary  Pat ients  and 
Effects of Cardiac Rehabi l i tat ion and Exercise Training 
in Elderly 
Carl J. Lavie, Richard V, Milani, Ochsner Medical Institutions, New Orleans, Louisiana. 
BACKGROUND: Numerous studies have shown that hostility, or unexpressed anger, is a 
significant coronary artery disease (CAD) risk factor affecting recovery after major CAD 
events. Yet, little data exists on the impact of aging on hostility in CAD patients (pts) or 
the effects of cardiac rehabilitation and exercise training (CR/ET) programs on elderly 
patients with high hostility (HH). 
METHODS: Using the Kellner Symptom Questionnaire, a validated measure to assess 
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symptoms of hostility and other behavioral charactedstics, and the MOS-SF36 to assess 
quality of life (QoL), we studied 500 consecutive pts post CAD events to determine the 
impact of aging on hostility scores and prevalence of HH (symptoms score > 7 units), and 
the response of eldedy with HH to formal Phase II CR/ET programs. 
RESULTS: Hostility scores and prevalence of HH were inversely related to age (p<0.01): 
5.6±6.0 units and 28% HH in 81 pts <50 yrs; 3.2±4 units and 13% HH in 153 pts age 50- 
64 yrs; and only 2.1 ±3.2 units and 8% HH in 266 elderly at least 65 yrs (mean 70±4 yrs). 
Besides having higher hostility scores by design, eldedy with HH had 10% greater weight 
(p=0.02), 4X higher anxiety and depression scores (p<0.0001), 2X higher scores for 
somatization (p<0.0001) and 17% lower scores for QoL (83±18 vs 100±19 units; 
p<0.091) compared with elderly with low hostility; and had strong trends for higher % fat, 
body mass indices (BMI) and triglycarides, and lower exercise capacity and HDL choles- 
terol. Following CR/ET programs, elderly with HH improved exercise capacity (+26%), % 
fat (-9%), BMI (-8%), HDL (+6%), scores for anxiety (-46%), depression(-48%), somati- 
zation (-28%), as well as hostility (-48%, and QoL (+23%) and the prevalence of HH in 
the elderly cohort decreased by 50% (from 8% to 4%). 
CONCLUSION: These results demonstrate the inverse relationship between age and 
hostility in pts with CAD. Although HH is relatively uncommon in eldedy with CAD, these 
pts have more adverse CAD risk profiles and still have marked improvements in behavior 
characteristics, QoL, and other CAD risk factors following formal CR/ET programs. 
1088-162 Prognostic Power of Oxygen Uptake Work Rate 
Relationship During Submaximal Exercise in Cardiac 
Patients 
Akira Koike, Haruki Itoh, Makoto Kato, Tadanori Aizawa, Hiroyuki linuma, Long Tai Fu, 
The Cardiovascular Institute, Tokyo, Japan. 
Background: Although parameters obtained during cardiopulmonary exercise testing are 
known to be useful for predicting mortality in cardiac patients, it has been a matter of 
debate whether the peak 02 uptake (VO2) is superior to submaximal parameters. For this 
purpose we aimed to determine the best index among exercise variables, including the 
slope of the increase in VO 2 to the increase in work rate (VO2/WR) in predicting long- 
term mortality in patients with chronic heart disease, 
Methods: The study population consisted of 385 consecutive patients with chronic heart 
disease (58,3 ± 10.1 yr) who performed a symptom-limited incremental exercise test on a 
cycle ergometer (10 W/mini. Breath-by-breath respiratory gas analysis was used to esti- 
mate the peak VO 2, the anaerobic threshold, the slope of VO2/WR, and the slope of the 
increase in ventilation to the increase in CO 2 output (VE/VCO2). 
Results: After 1,899 ± 495 days of follow-up, 33 cardiovascular-related eaths occurred. 
Nonsurvivore achieved lower peak VO 2 (13.9 ± 3.8 vs 15.9 ± 4.4 mL/min/kg, p=0.015), 
lower slope of VO2/WR (6.5 ± 2.1 vs 8.4 ± 2.2 ml/min/W, p<O,0001 ), and higher slope of 
VENCO2 (41.1 ± 12.4 vs 33.1 ± 8.4, p<0.0001) compared to the survivors, In the univari- 
ate Cox proportional hazards analysis, peak VO 2, VO2/WR, and VENCO 2 were found to 
be significant prognostic indices of survival. However, multivariate analysis revealed the 
slope of VO2/WR as an independent predictor of mortality (p=0,039) and the slope of VE/ 
VCO 2 as a slightly weaker predictor (p=0,051). In this analysis, the prognostic power of 
peak VO 2 was insignificant (p=0.58). 
Conclusion: Among respiratory gas variables during incremental bicycle exercise, the 
slope of VO2/WR, which reflects 02 flow to the exercising extremities, was newly found 
to be a strong predictor of mortality in ambulatory patients with chronic heart disease. 
Peak VO 2 was found to be a relatively weak predictor. The slopes of VO2/WR and VE/ 
VCO 2 during submaximal exercise are more sensitive than peak VO 2 for predicting poor 
survival in these patients. 
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1089-141 Is Coronary Anglography Necessary  in E lder ly  Pat ients  
With Abnormal Myocardial Perfusion Scans Undergoing 
Vascu lar  Surgery?  
Subash Baneriee, Isabelle Olson, Dinesh H. Jagasia, iowa City Veterans Affairs Medical 
Canter, Iowa Ci~ Iowa. 
Background: EIdedy patients with abnormal stress myocardial perfusion scans (MPS) 
are often referred for pre-operative coronary angiography prior to vascular surgery (VS), 
In the absence of clear benefit of pre-operative coronary revasculadzation, it is unclear 
whether angiography provides incremental benefit in patients with abnormal intermediate 
risk MPS. 
Aim: To determine whether coronary angiography (angio) adds to prognostic significance 
of pre-operative risk stratification with MPS in elderly patients before VS, 
Methods: 75 patients (mean age=73) underwent VS (38 AAA/Proximal vascular bypass; 
37 CEA) after dipyridamole-thallium SPECT MPS. MPS was performed after clinical risk 
assessment using ACC/AHA guidelines for: inability to assess functional capacity, poor 
exercise capacity or intermediate clinical risk undergoing a high risk VS. MPS were clas- 
sified as: Normal- no perfusion defect (n= 16); Low risk- one fixed or small reversible 
defect (n= 15); High risk-> 3 perfusion defects with or without reversible LV dilatation or 
increased lung uptake (n= 3). A(I others (n=41) were classified as intermediate risk (IR). 
Risk factors, beta-blocker use and events (postop myocardial infarction (MI), stroke, 
death <30 days) were prospectively recorded. 
Results: Of the 75 patients, 84% were hypertensive, 39% diabetic, 68% had CAD & 64% 
